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tation, so the data have improved in spatial resolution and in
consistency with other ozone data. Future NOAA satellites will carry
operational ozone-measuring instruments.

5.3.3.1.8 Tropospheric Ozone

Sensitivity. Although only 5-10% of the total column amount of ozone
is in the troposphere9 a uniform percentage change in tropospheric
ozone can have about the same effect on surface temperature as the same
percentage change in stratospheric ozone. This results from the fact
that owing to pressure broadening of the lines in the 9.6-um band of
ozone, the total long-wave opacity of tropospheric ozone is nearly the
same as that of stratospheric ozone. The solar effect of a change in
tropospheric ozone is different than that of stratospheric ozone in
that both the solar and long-wave effects are in the same direction in
this case. An increase in tropospheric ozone increases solar absorption
plus enhances the long-wave "greenhouse" effect of ozone? both effects
tend to increase surface temperature. Fishman et al. (1979) calculated
that a doubling of tropospheric ozone concentrations would lead to an
increase in surface temperature of 0.9 K.

Rate of Change. An analysis of ozonesonde data (World Meteorological
Organization, 1981) shows that tropospheric ozone in the layer from 2
to 8 km increased in northern middle latitudes by about 7% during the
last decade. An increase has also been observed in ozone in the layer
between 8 and 16 km, but the magnitude is less than that for the 2- to
8-km layer. The cause of this increase is not known, but it is con-
sistent with model calculations that predict an increase in upper
tropospheric ozone due to increased NOj^ emissions from aircraft
engines. An increase in tropospheric ozone is not observed at all
latitudes nor at all stations in middle latitudes. Some model calcu-
lations also suggest large photochemical production and destruction
rates for ozone in the troposphere, implying night-day shifts in
concentrations.

Signal-to-Noise Ratio. The annual-mean values of the ozonesonde
measurements in the 2- to 8-km layer have an uncertainty of +2-3%.
Ozonesonde measurements in the troposphere have higher relative
accuracy than in the stratosphere. As the ozonesonde reaches high
altitudes, pump correction factors have to be applied to the
measurements to account for reductions in pump efficiency.

Adequacy and Availability of Data Base. Both Umkehr and ozonesonde
data bases are limited in spatial coverage. Although Umkehr measure-
ments are made of tropospheric ozone, the Umkehr technique is more
accurate for ozone in the upper stratosphere. While ozonesonde
measurements have high vertical resolution, there are only a small
number (<20) of stations. Only one ozonesonde station is in the
southern hemisphere. Many ozone measurements are taken near the ground
(in the boundary layer) in urban areas to monitor pollution. To study